Supplementary
. Common mechanisms of bacterial TPP riboswitch-mediated regulation (15) . (A) Control of transcription elongation by ligand-mediated formation of an intrinsic transcription terminator. Terminator stems typically include a strong base-paired stem followed by a run of U nucleotides. The anti-terminator stem competes with the terminator stem in a ligand-dependent fashion to control transcription. (B) Control of translation initiation by ligand-mediated sequestration of the ribosome binding site (RBS). Ligand binding controls formation of an anti-anti-RBS stem, which determines whether the RBS becomes sequestered in a stem structure. Figure S2 . Known mechanisms for eukaryotic riboswitch regulation (22, 23, 24, 25, 26) . (A) In many fungal NMT1 genes, sequestration of a 5′ splice site of an intron in the 5′ UTR occurs via base-pairing to the P4-P5 region of the TPP aptamer when it is not occupied by ligand. High TPP concentrations expose the alternative 5′ splice site to yield a spliced mRNA that carries uORFs which, when expressed, preclude expression of the main ORF. (B) In an intron of the 3′ UTR of many plant THIC genes, the mechanism of alternative splicing control is similar to that described in A. The diamond symbol represents the transcript processing site (TPS) whose removal in the presence of high TPP concentrations prevents processing and expression of the mRNA. (C) In the algal THIC gene, low TPP concentrations presumably cause alternative base-pairing (black rectangles) of the 5′ side of the P1 stem to sequester the first 3′ splice site. This favors alternative splicing at the second 3′ splice site located downstream of the first, to produce a short product. When the TPP concentration is high, the aptamer is structured and the first 3′ acceptor site is available for splicing, therefore producing longer spliced products. The dashed lines designate splicing between the various splice sites. Figure S3 . Mutations to nucleotides located immediately upstream of 5′ splice site S4 do not greatly affect gene expression. The region between nucleotides 16 and 20 of construct WT* (see Supplemental Fig. S5 ) was subjected to single or double mutations designated by the nucleotides depicted in red. Splice site S4 (circled) and flanking regions depicted in blue are complementary to the blue nucleotides in the aptamer P4 and P5 region. This base-pairing potential could lead to structures that are similar to those observed in other fungal or plant TPP riboswitches wherein alternative base-pairing of the P4-P5 nucleotides with nucleotides flanking a proximal 5′ splice site controls alternative splice site selection. However, mutations that disrupt this possible alternative base-paired structure do not dramatically alter gene expression, and yield only ~2-fold differences or less in the fold modulation of gene expression. Fold modulation values were calculated as the expression level (RLU) in the absence of thiamin divided by the expression level in the presence of thiamin. Values are the average ± standard deviation from three independent replicates. Figure S4 . Sequence, structure and gene expression activity of the natural NCU01977 riboswitch-reporter fusion construct carrying intron 1, intron 2 and either the fulllength aptamer P3 stem (Full-length WT) or a truncated version of P3 (Full-length WT*) as depicted. Fold modulation of gene expression in the absence versus the presence of 30 μM thiamin supplementation using assay conditions as described in the main text. In data not shown here, the elimination of intron 1 reduces the effect of thiamin on gene control only by ~2 fold. Figure S5 . In-line probing of TPP aptamers carrying either (A) the full-length (WT) or (B) the truncated (WT*) P3 stem. NR, T1 and ‾OH designate no reaction, partial RNA digestion with RNase T1, or partial RNA digestion with alkali, respectively. Bands corresponding to cleavage after certain G residues are numbered. Site 1 and site 2 show reduced cleavage when the aptamer is bound by TPP. 

NCU01977 Gene Annotations (as of August 2009)
ATGGGAACCG GTGTTGCCTG GACGATGAGA AACCAATCCA AGGGGGATTT 50 CCTCGCCGGA AACAGGACTC AGACGGGTTA GAAGACCTTC CTGCTAGGCT 100 CAGACAAGAG AGACTGCAAT CCCCTGTTCT GTCGAGCCAT CACCTACTCA 150 CACAGCCTTC CGTTGCCACT TACAATACCT TGAGCCGCAA CTAACATCCC 200 ACTCTCTTCT AGCTATTCCG CTCGCTTTGA ACTTCATCGC TTCCGGTGAG 250 TGAAAGCACA CAACGCGACA AGGAGGCACT CAACATCGAC AATTGAGGCC 300 TCTACTGCAA CATGAAGATC AGAGCGGTAG CAACGCACCG AACAGAGCAT 350 TTCGAAAACA ACGAGAAATG GACCAGACAT GTGGTTTCGA AACTCCACTT 400 TCACGATAAC ATCAACAACA ACAATAAGGG CCTGAACTGA GCAAAGCATC 450 GCCGGCGATG ACATAGGTAT AAGTTGAGCA GACTGACAGC ATAGGTTCGT 500 TCGCACCCAA TCTCCAACCT ATCTTCCATC TTCCGAGGTT GTACCCGCGC 550 GTCTTCGTTT TGGCACCTTC TCTCGAGGTG GTGTCAGGAA GGATACCATG 600 GATATTACTC AAGGTTAGAT GAGAGGTTGC GGCTCACTAC GGGCGCCGAG 650 TCAAAAGCTT GCTCGCCTGG ATCCAACCTC CTGCTCTTTC ATCCTCGTCT 700 TACACAAAAG CCTCCTAGGG GAATATGGTA TTTCCGAGGA TAGAGAGGAT 750 GAACACAGAG GAGATCTGGC GACTTGCTGG ACGACGAAGC TGAGATTGTA 800 CCGTGATTAC TCGATCAAGT TAATGCTTGC GTGAGAAACG TGCTGCCGCT 850 CCGATCTATT CCCCCCCTCC CTACTCCCCC TTCCTCTCTC CCCTTTACTC 900 TTGTGGGTTG GAAAAACTAA CCTGCGTAGC TCTCGGTTCT GGAATCCTTT 950 TCACTTATCC AGAAATCGCC ACGTTGGCTG GTCTTCAGGG CGTCCTTGTC 1000 TATGCTTTGG CTTCCGCACT CCCGCTGTTC GTCTTCGCCT TACTGGGCCC 1050 TATCATCAGA CGCAAATGCC CTGAGGGTTT CGTCCTCACG GAGTGGACCA 1100 GACAGCGCTA TGGAACCATC GCGGCCTTGT ACCTGAGCTT TGTGACGCTG 1150  GTTACGCTTT TCCTGTACAT GGTTGCTGAA CTGTCCGGTA TTGGTCAGGT 1200  TGTTGAAGTC TTGACTGGTC TTAACGGATT GCCGGTCCTC ATCGTCGAGT 1250  GTGTAATCAC GACCATCTAT ACCTGTATGT GTCTCTTCTT TGAACCCGTC 1300  GAACCCGTCA AATGATTGAA TAAGTGCTGA CGTGGGTGCA ACCTGCAGCA 1350  TTGGGCGGGT TTCGAATCTC TTTCATTACA GACAACATTC AGGGAGCGAT 1400  GGTGATCGGA CTCCTCGTCG TCGCATCCAT TGCTATCGGC GTCGAGACCA 1450  AGATCGATAC CAGCCTGATC GAGCCCTCTG GTCTTTTGAA GGATAGTCTC 1500  TTGGGCTGGC AGCTTCTCTA CATCCTCCCG GTTGCCATTT TGACGAACGA 1550  CTTCTTCTTG GTAAAGTCTT CCCTTGCCGA ACAGGAACCG GCCCATTGTC 1600  ACTTGACTAA CACCCAAGCA GTCCAGCTTC TGGCTCCGCA CCTTTGCCTC 1650  CAAGACCGAC CGTGATCTCT GGATCGGCAT CACCCTTGCT GCCCTTTTTA 1700  TCCTCATTAT TATCACCATG ATAGGCTGCA CCGGACTTAT CGCCGCCTGG 1750  TCCGGCGTCT GGCCCGGCTC GGACCCGGAA AACCCCCTCC CGGGTTCCGT 1800  TGCCTTCTTT GGCCTGCTTG AGAATCTTCC TGCCTGGGTC GTCGGCTTCG 1850  TCCTCGTCAT GTCTGTCACC CTCAGCACCG CCGCCTTTGA TTCGCTCCAG 1900  TCCGCCATGG TCTCGTCCGC CAGCAACGAT TTGTTCCGCA ACAAGCTCAG 1950  CGTGTGGTGG ATCCGCGTCG CCGTAGTTTT GATCATCATC CCCATCGTGG 2000  TCCTTGCCAT CAAGGCGCCC TCGATTCTGC AGATCTACCT GATTTCCGAT 2050  CTCGTCTCTG CCGCCACCAT TCCCGTGCTG ATCGTTGGCT TGTCCGACCG 2100  GTGCTACTGG TGGCGCGGCT TTGAGGTGGT CGTCGGCGGG TTGGGCGGTA 2150  TCTTCACCGT CTTCATCTTC GGCGCGATCT ACTACAACGA CGCATACAAG 2200  GGCGCTCAGC TGATACTACT CGAAGACGGC ATCTATCAGG AGGGCTGGGC 2250  CGCGTTCGGT GCCTTCGTGG CTGCCCCTGT CGGCGGTCTT TTGTGGGGCT 2300  TTGGAGCCCT TGCGCTCAGG CTGGCGGTGC AATGGGTCCA GGCCAAGAGA 2350 AAGGGTGTGA GGTTCGACGC CCTTGACCGT CCAGTTGTGG TAGAGAGTGA 2400 CAGCGAGGCG ATCCAGTATG TTGCTGGCGG AGACTTGGAG ACGATATTGA 2450 GCAATGGACA GGAGTCTGGG GCTGGAAAGG TTCCTGGCAA GTTCTTTTGA 2500 Supplementary Figure S8 . NCU01977 gene sequence and annotations (according to the Neurospora crassa database published (44) and subsequently updated as of 2009 by the Broad Institute. Putative coding regions are shaded and all the splice site sequences GT and AG are depicted in red. Note that the putative coding exon encompassing nts 719-802 (84 nts) was not observed in our RT-PCR products and is unlikely to exist since it overlaps with the riboswitch domain (underlined). Alternative 5′ splice sites S1 (nts 246-247), S2 (nts 467-468), S3 (nts 495-496) and S4 (nts 613-614) are depicted in red. The binding sites for the forward primer (nts 504-525) and the reverse primer (nts 963-982) used previously (23) are depicted in blue. The binding sites for the forward primer (nts 1-17) and the reverse primer (nts 1251-1274) used in the current study are depicted in yellow.
Additional NCU01977 Gene Annotations (as of July 2012)
CTGGAGTCTGTTTGTATTCCAAGCAAAATCGTACCAGAACAATGGGTCAACCAT CCTCCGAGGCGTCGAACGCCATCATCTATACTACATTGGGAGTTTTCCTGTGAG ATGACAAACACCAAACCCCGTTTTAAGCCAGGTCGGTACGGGGGAGCGTTCATA CTGACTTATCGCCGCAGGATC (-183 to -1) Supplementary Figure S9 . NCU01977 gene sequence and annotations (according to the Neurospora crassa database available as of July 2012). The sequence from -183 to -1 is predicted to include another putative coding exon (gray shading) with a possible start codon (red) and a small intron. Table S1 . Sequences of DNA primers and methods to make plasmid constructs.
5′-GATCGAATTCGACGGTTTGGTGATGACGAACACGGG Tub-R (EcoRI)
As described previously (23), plasmid pLL07 (31), which carries a luciferase reporter gene, was mutated to disrupt the luciferase start codon and to insert an XbaI restriction site by using a QuickChange XL Site- Plasmid pTPP-WT was used as a template. Primers VivoTPP-F and No-first-intron-R were used to make fragment I and primers No-first-intron-F and VivoTPP-R were used to make fragment II. Then these two pieces were joined by PCR using primers VivoTPP-F and VivoTPP-R. The ligated fragment was digested with EcoRI and XbaI and cloned into pLL07-2-1. The resulting plasmid was called plasmid pMSWT.
Construction of splice site mutants
Similarly, two-step PCR was used to make fragments for splice site mutants using plasmid pMSWT as a template. For example, to construct splice site 1 mutant Sp1, primers VivoTPP-F and Sp1-R were used to make fragment I and Sp1-F and VivoTPP-R were used to make fragment II. Next, fragments I and II were joined by PCR using primers VivoTPP-F and VivoTPP-R. The ligated fragment was digested with EcoRI and XbaI and cloned into pLL07-2-1. The resulting plasmid was transformed into Neurospora crassa to create mutant Sp1. Similarly, the Sp2 mutant was made by primers Sp2-F and Sp2-R, the Sp3 mutant by Sp3-F and Sp3-R and the Sp4 mutant by Sp4-F and Sp4-R.
TPP riboswitch plasmid with shortened P3 stem and without the first intron (pNoIP)
Two-step PCR was used to make fragments for this construct using plasmid pMSWT as a template. Primers
VivoTPP-F and Shortened-P3-stem-R were used to make fragment I and primers Shortened-P3-stem-F and VivoTPP-R were used to make fragment II. These two pieces were joined by PCR using primers VivoTPP-F and VivoTPP-R. The ligated fragment was digested with EcoRI and XbaI and cloned into pLL07-2-1.
The resulting plasmid was called plasmid pNoIP. Constructs to confirm the α-α′ interaction
Similarly, construct fragments were made by two-step PCR. All mutants were generated using pNOIP plasmid as the template, excepting DelG and the double mutant DelG Del α, which were generated using wild-type (pTPP-WT) plasmid as the template. The wild-type plasmid contained the full-length P3 stem and the first intron. To construct the M1 mutant, M1-5′F and M1-5′R were used to make the 5′ mutation first and then M1-3′F and M1-3′R were used to make the 3′ mutation to obtain the M1 mutant. The M4 mutant was constructed similarly. M2-F and M2-R were used to make the M2 mutant and M5-F and M5-R were used to make the M5 mutant. The M3 mutant contained both the M1 and M2 mutations and M6 contained both the M4 and M5 mutations. Del α F and Del α R were used to make the Del α mutant and the Del G Del α double mutant. Del G F and Del G R were used to make the mutant Del G.
RT-PCR primers for WT
DNA45 5′-ATGGGAACCGGTGTTGC RT-F DNA46 5′-ACAGGTATAGATGGTCGTGATTACAC RT-R DNA47 5′-CATGGCCTTGTGGAGCTGC Luci-RT-R
